The CRISPR-Cas Immune System and Genetic Transfers: Reaching an Equilibrium.
Horizontal gene transfer drives the evolution of bacterial genomes, including the adaptation to changing environmental conditions. Exogenous DNA can enter a bacterial cell through transformation (free DNA or plasmids) or through the transfer of mobile genetic elements by conjugation (plasmids) and transduction (bacteriophages). Favorable genes can be acquired, but undesirable traits can also be inadvertently acquired through these processes. Bacteria have systems, such as clustered regularly interspaced short palindromic repeat CRISPR-associated genes (CRISPR-Cas), that can cleave foreign nucleic acid molecules. In this review, we discuss recent advances in understanding CRISPR-Cas system activity against mobile genetic element transfer through transformation and conjugation. We also highlight how CRISPR-Cas systems influence bacterial evolution and how CRISPR-Cas components affect plasmid replication.